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SYSTEM OF MANUFACTURING SEMICONDUCTOR

INTEGRATED CIRCUIT

BACKGROUND OF THE INVENTION:

The present invention relates to a system ofmanufacturing a

semiconductor integrated circuit. Particularly, the invention relates to a

fabrication system for an application-specific integrated circuit (ASIC).

Generally, the production of semiconductor integrated circuits is

divided and progressed in a design division and a fabrication division, these

divisions exchanging information with each other In the production,

design-related information created in the design division needs to be

consistent in contents with fabrication-related information created in the

design division. Techniques for preventing inconsistency between two types

of the information are disclosed in, for example, Japanese Unexamined

Patent Publication (JP-A) No* H 10-79435, which is incorporated herein by

reference*

A recent tendency is mainly directed to standardized integrated

circuits (ICs) prevail, but ASICs are also supported by particular demands.

For example, the demands relate to the realization of system large-scale

integrated circuits (LSIs) according to needs ofusers who attempts

discrimination ofproducts from those developed by their competitors and

practical use oflarge-diameter wafers. Since ASICs directly affects clients'

products, they should be developed, designed, and fabricated in a close

relationship between a client and a semiconductor manufacturer with an

organizational system that allow cooperative joint-work organization. This

system requires agreements to be made between the client and the
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semiconductor manufacturer for various matters, for example, work

interfaces, design specifications, developing tools, product quality, test data,

production periods, and costs.

Recently, attempts have been made to use the Internet, which has been

widespread rapidly in these years, for the production ofASICs. For

example, according to a system proposed by Quicklogic Corp., a client

releases layout data from an FPGA developing tool (FPGA: field

programmable gate array) via the Internet (see

httpr/^www.quicklogic.com/webasic ). A manufacturing center writes the

received data into FPGA chips, and sends completed circuit chips to the

client via a normal transporting means. For another example, according to a

system proposed by Clear Logic Inc., a client creates layout data for FPGAs

of a different company (Altera Corp,)* and sends the data via the Internet

(see hlip://www.ctear^ogic.com/pressrele^e/lK29/99.htTTi \ A
manufacturing center uses the received data, thereby manufactures products

of its own, and sends completed products (circuit chips) to the client by

means of a normal transporting means.

SIJMMARY OF THB INVENTION;

An object of the present invention is to provide an improved system of

manufacturing a semiconductor integrated circuit, which allows a client to

perform suitable and flexible ordering that meets product market conditions.

Another object of the invention is to provide an improved system of

manufacturing a semiconductor integrated circuit, where a client can obtain

benefits of reduction in a product development period, reduction in the cost
?

and improvement in quality of the product.

Still another object ofthe invention is to provide an improved system

ofmanufacturing a semiconductor integrated circuit, where a semiconductor

manufacturer can make stable production plans.
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Yet another object of the invention is to provide an improved system

ofmanufacturing a semiconductor integrated circuit, which can be flexibly

built by a semiconductor manufacturer to meet market conditions.

According to one aspect of the present invention* in a system of

manufacturing a semiconductor integrated circuit, a data-managing center

(3), a designing center (4)? and a manufacturing center (5), which are

operation centers on the side of a semiconductor manufacturer, and a client

(1) are connected together via the Internet (2). Each ofthe operation centers

(3, 4, and 5) uses information contained in databases (31, 32, and 33)

provided in the data-managing center (3), performs two-way communication

with the client (1), and thereby progresses the production of semiconductor

integrated circuit.

In more specific, the system ofmanufacturing a semiconductor

integrated circuit may be configured such that operation centers (3, 4, and 5)7

which are a data-managing center (3), a designing center (4), and a

manufacturing center (5), are connected together via the Internet (2). In this,

the data-managing center (3) comprises databases including a cost/number-

of-days database (31) containing data representing courses for

manufacturing the semiconductor integrated circuit, each ofwhich has

attributes of costs and the number ofdays in units of a product type and an

urgency degree of the semiconductor integrated circuit; a reservation status

database (32) containing data ofan acceptable reservation quantity in units

ofthe product type and the urgency degree ofthe semiconductor integrated

circuit and in units of chip-completion date; and a design/manufacture status

database (33) containing data representing statuses of ordering, releasing,

designing, and manufacturing in units ofa client. The data-managing center

(3) communicates with the client (2) to thereby perform data management.

The designing center (4) communicates with the client (1) ? performs

i
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designing of the semiconductor integrated circuit according to release data

from the client, and outputs layout data as a product of the designing. The

manufacturing center (5) performs manufacturing of the semiconductor

integrated circuit according to manufacture data that is released from one of

the designing center and the client and that is intended for use in the

manufacturing. Each of the operation centers (3, 4, and 5) uses information

contained in the databases (31, 32, and 33) provided in the data-managing

center (3), performs two-way communication with the client (1), and thereby

progresses the production ofthe semiconductor integrated circuit.

Furthermore, the system ofmanufacturing a semiconductor integrated

circuit may be configured such that operation centers (41, 42, 51, and 52),

which axe a data-managing center (3), a plurality of designing centers (41

and 42), and a plurality ofmanufacturing centers (5 1 and 52), are connected

together via the Internet In this, the data-managing center (3) comprises

databases (31, 325 and 33) including a cost/number-of-days database (31)

containing data representing courses for manufacturing the semiconductor

integrated circuit, each ofwhich has attributes of costs and the number of

days in units of a product type and an urgency degree of the semiconductor

integrated circuit; a reservation status database (32) containing data ofan

acceptable reservation quantity in units ofthe product type and the urgency

degree of the semiconductor integrated circuit and in units of chip-

completion date; a design/manufacture status database (33) containing data

representing statuses of ordering, releasing, designing, and manufacturing in

units of a client. The data-managing center (3) communicates with the

client (1) to thereby perform data management. Each ofthe designing

centers (41 and 42) closely communicates with the client (1), performs

designing ofthe semiconductor integrated circuit according to release data

provided from the client (1), and outputs layout data as a product ofthe

designing. Each ofthe manufacturing centers (5 1 and 52) performs
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manufacturing ofthe semiconductor integrated circuit according to

manufacture data that is released from one of the designing center (41 or 42)

and the client (1) and that is intended for use in the manufacturing. The

data-managing center (1), and each ofthe designing centers (41 and 42) and

the manufacturing centers (51 and 52) uses information contained in the

databases (3 1, 32, and 33) provided in the data-managing center (3),

performs two-way communication with the client (1), and thereby

progresses the production ofthe semiconductor integrated circuit*

In the above, the data-managing center (3) may comprise a design data

file (40) for retaining release data released from the client (1), a manufacture

data file (50) for retaining the manufacture data released from one ofthe

designing center (41 or 42) and the client (1), and a center-operation-status

database (60) containing operation statuses ofthe operation centers (41, 42,

51, and 52).

As summarized above, the data-managing center (3) is connected to

the various databases (3 1, 32, 33, and 60) to thereby allow bilateral-

communication characteristics ofthe Internet (2) to be used between the

client (1) and each ofthe semiconductor-manufacturer-side operation

centers (3, 4, and 5; or 41, 42, 51, and 52), Therefore, the databases (31, 32,

33, and 60) can be efficiently used.

RKTBF DESCRIPTION QF THF, DRAWINGS;

Fig. 1 is a schematic configuration view ofa first embodiment

according to the present invention;

Fig* 2 is a schematic configuration view of a second embodiment

according to the present invention;

Fig, 3 is a schematic view of a configuration according to a third

embodiment of the present invention, in which a network is mirrored;
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Fig* 4 is a schematic view of a configuration according to a fourth

embodiment ofthe present invention, which includes a mirror server;

Fig. 5 shows a practical example ofthe first embodiment shown in

Fig. 1;

Fig, 6 shows a practical example ofthe second embodiment shown in

Fig- 1;

Fig. 7 shows a practical example ofthe third embodiment shown in

Fig. 1;

Fig. 8 shows a flowchart of authenticating processing;

Fig, 9 shows a first order mode ofthe present invention, in which a

client orders designing and manufacturing;

Fig. 10 shows a second order mode ofthe present invention, in which

a client orders only manufacturing;

Fig. 1 1 shows a third order mode ofthe present invention, in which

the client orders only designing;

Fig. 12 shows a fourth order mode of the present invention, in which

the client and a semiconductor manufacturer cooperatively performs

designing;

Fig. 13 shows a practical example of storage contents of a

cost/number-of-days database according to the present invention;

Fig. 14 shows a practical example of storage contents of a reservation

status database according to the present invention;

Fig. 15 shows a practical example of storage contents of a design-and-

manufacture database according to the present invention;

Fig. 1 6 shows a practical example of storage contents of a center-

operation-status database according to the present invention;

Fig. 17 shows a practical example of storage contents of a cancellation

database according to the present invention;

II
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Fig- 18 shows a practical example of storage contents of an insurance

database according to the present invention;

Fig. 19 shows a practical example ofstorage contents of a per-client

design/manufacture historical-log database according to the present

invention;

Fig. 20 shows a practical example of storage contents of a revision-

management database according to the present invention;

Fig, 21 shows a status where execution logs (reports) are input to the

revision-management database according to the present invention;

Fig, 22 is a first-half flowchart ofASIC-manufacturing processing

according to the second embodiment;

Fig, 23 is a second-half flowchart ofthe ASIC-manufacturing

processing according to the second embodiment;

Fig. 24 is a flowchart of number-of-days/cost/reservation-status

reporting processing shown in the process flowchart in Figs. 22 and 23;

Fig. 25 is a flowchart of per-client customizing processing shown in

the process flowchart in Fig. 24;

Fig* 26 is a flowchart ofreservation-reception determining processing

shown in the process flowchart in Fig. 24;

Fig. 27 is a flowchart of designing-center/manufacturing-center

selecting processing shown in the flowchart in Figs. 22 and 23;

Fig. 28 is a flowchart of canceling processing shown in the process

flowchart shown in Figs. 22 and 23;

Fig. 29 is a flowchart ofredesigning processing shown in the process

flowchart in Figs. 22 and 23;

Fig, 30 is a flowchart of a first estimating processing according to the

present invention;

Fig. 3 1 is a flowchart of a second estimating processing according to

the present invention; and
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Fig. 32 is a flowchart of a third estimating processing according to the

present invention.

DESCRIPTION QF THE PREFERRED EMBODIMENTS ;

Hereinbelow, the preferred embodiments ofthe present invention will

be described with reference to the accompanying drawings.

Overall Configuration

Fig. 1 is a configuration view of an ASIC-manufacturing system

according to a first embodiment of the present invention* In the system, a

client 1 (user) and a semiconductor manufacturer (ASIC manufacturer) is

connected together via the Internet 2. Data is exchanged between the client

1 and semiconductor manufacturer to progress manufacturing ofASICs*

The semiconductor manufacturer includes three operation centers: a

designing center 4 (designing division); a manufacturing center 5

(manufacturing division); and a data-managing center 3 that manages the

exchanged data, the number of days, and costs. The designing center 4 has a

design data file 40 containing release data released from the client 1. The

manufacturing center 5 has a manufacture data file 50 that stores

manufacture data received from the designing center 4 and/or the client 1.

The data-managing center 3 has a cost/number-of-days database 3 1, a

reservation status database 32, and a design/manufacture status database 33.

Although each of the operation centers 3 to 5 is practically constituted of

people, an information processing system, and operators of the system, it is

shown as a server in Fig. 1.

Fig. 2 shows a second embodiment of the present invention* The

second embodiment corresponds to a case where two designing centers 41

and 42 and two manufacturing centers 5 1 and 52 are provided. In this case,

either a plurality ofonly designing centers or a plurality ofmanufacturing
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centers may be provided. The designing centers 41 and 42 may be provided

in, for example, the USA; and the manufacturing centers 51 and 52 may be

provided in, for example, Taiwan. Even in overseas countries, real-time

communication can be performed through the Internet 2*

In the second embodiment,, a data-managing center 3 one-

dimensionally controls a design data file 40 that is provided in each of die

designing centers 41 and 42, and a manufacture data file 50 that is provided

in each ofthe manufacturing centers 51 and 52. This control facilitates data

communication with a client 1 . Upon receipt of an order from the client 1

for manufacturing ofASICs* die data-managing center 3 checks the

operation status of each ofthe designing centers 41 and 42 and the

manufacturing centers 5 1 and 52, and thereby selects appropriate one ofthe

designing centers 41 and 42 and one ofthe manufacturing centers 51 and 52.

Information required for the selection is stored in a center-operation-status

database 60. The number ofthe designing centers and the manufacturing

centers may be increased depending on die reservation status and the

design/manufacture status.

Fig. 3 shows a third embodiment ofthe present invention. This

embodiment relates to a fail-safe configuration. In this embodiment, the

connections of a data-managing center 3, a designing center 45 and

manufacturing center 5 to the Internet 2 are mirrored, respectively. In

addition, network-mirroring is implemented between the data-managing

center 3 and each of databases 3 1, 32, and 33, between a designing center 4

and a design data file 40, and between a manufacturing center 5 and a

manufacture data file 50. Thereby, even when a failure occurs in one of

each of the pairs of networks during processing, the other one of each ofthe

pairs ofnetworks instead functions to continue the processing without

problems.



'01- 5 - 1 5 ; 1 8 : 2 6 ;\m<MWWfi YOUNG J81335030250 # 15/ 77

- 10 -

Fig. 4 shows a fourth embodiment. As shown in the figure, the fourth

embodiment has a mirror server 6 relative to a data-managing center 3, In

this embodiment, similarly to the data-managing center 3, the mirror server

6 is connected to a cost/number-of-days database 61, a reservation status

database 62 ? and a design/manufacture status database 63. Thus, similarly to

the third embodiment, the fourth embodiment has a fail-safe configuration.

As the name implies, the mirror server 6 performs the same operation as the

data-managing center 3. Thereby, even when a failure occurs in the data-

managing center 3 during processing, the processing can be continued

1 without problems*

2 To avoid the drawings to be complicated, each ofFigs. 3 and 4 shows

the example configuration relative to the first embodiment including a

1 manufacturing center and a designing center. As a matter of course,

however, fail-safe mechanisms similar to those described above may be

provided in the second embodiment that includes the plurality of designing

centers and manufacturing centers.

Security ofPrivate Information

Figs, 1 to 4 show conceptual configurations. In practice, however, as

shown in Figs- 5 to 7
?
a virtual private network (VPN) is used to protect

private information ofa client 1 from leakage when a client receives ASIC-

manufacture-related services provided by a semiconductor manufacturer.

The "virtual private network (VPN)" is a generic name of services that allow

a public network to be used as a dedicated network, and it is therefore called

a "virtual closed-area network11

.

In Fig. 5, an internet service provider 21 (ISP) and an in-house

network 22 are involved between a client 1 and individual centers 3 to 5;

and aVPN connects the internet service provider 21 and the in-house

network 22, The individual centers 3 to 5 are connected via the in-house

L I
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network 22. In Fig. 6, a client 1 and an internet service provider 21 are

connected together via aVPN Individual operation centers 3 to 5 are

connected to an internet service provider 21. The configuration shown in

Fig, 5 is advantageous in the security of private information, while the

configuration shown in Fig. 6 is advantageous in the usability ofthe client 1.

In a configuration shown in Fig. 7, a VPN connects a provider standard

service 211 and a semiconductor design service 212 in an internet service

provider 21. The operation centers 3 to 5 are individually connected to the

provider standard service 211 via the semiconductor design service 212.

Fig. 8 shows operations that are performed by a client 1 to establish a

connection with a Web server in order to receive an ASIC-manufacturing

service. First, the client 1 attempts to obtain an ISP connection

authentication (ISP: Internet service provider). Upon receipt ofthe

authentication, the client 1 then attempts to obtain a semiconductor-design-

service connection authentication. Upon receipt ofthe authentication, the

client 1 is qualified to receive a service that allows the client to encrypt data,

such as release data, and to receive and transmit the encrypted data. The

semiconductor-design-service connection authentication is performed using

information, such as identification (ID) information allocated to the client 1,

machine-specific information (such as MAC information of a network card)

of the client 1, and developing-tool license information provided to the

client 1. To access one ofthe databases 31 to 33 by using ID information,

the client 1 issues preallocated ID information. The database to be accessed

accesses the client 1, obtains the ID information, and then performs

authentication. According to the client authentication, per-client access

status information can be collected. The collected information is analyzed

to perform risk management for redesign (rework) ratios and the like in units

ofthe client. Thereby, service fees and information disclosure limitations

can be set depending on the rework ratios.
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Outline of Processing

The client 1 can use three order modes to order ASICs from a

semiconductor manufacturer. They are a mode for designing and

manufacturing, a mode only for designing, and a mode only for

manufacturing. The mode for the designing may be classified to be more

specific depending on types of release data that includes logic-design

specifications, logic-design data, circuit design data, layout design data, and

mask design data.

Fig. 9 shows the relationship among the client 1, the data-managing

center 3, the designing center 4, and the manufacturing center 5 when the

order mode for designing and manufacturing is executed. To place an order

with a semiconductor manufacturer for manufacturing ofASICs, the client 1

first accesses a data-managing center 3 via an Internet 2 and makes inquiry

to obtain information about whether manufacturing lines in the

semiconductor manufacturer are available to handle the new order or are not

available to handle the new order because ofoverlapped orders, and what

order modes are set. In response, the data-managing center 3 accesses a

reservation status database 32 and a cost/number-of-days database 31,

obtains necessary information, and sends a response based on the

information to the client 1 via the Internet 2.

Upon receipt ofthe response, the client 1 checks the manufacturing-

line status, costs, the number of days, and the like. Then, the client 1 selects

from specified reservation courses an appropriate course closed to a desired

course, and issues a reservation application for the selected course via the

Internet 2. In response to the reservation application, the data-managing

center 3 issues a reservation-reception notification to the client 1 via the

Internet 2. This completes the reservation processing.

Subsequently, as shown in Fig. 9, the client 1 issues an order to the

data-managing center 3 via the Internet 2, and sends release data to the data-

L ..I : 1 IZT" '

L E
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managing center 3. The data-managing center 3 sends the release data to the

designing center 4 via the Internet 2. Upon receipt, the designing center 4

stores the release data in a design data file 40, Thereby, designing ofthe

ASICs is started.

The contents of designing to be carried out by the designing center 4

are different depending on the contents of a contract concluded between the

client 1 and the semiconductor manufacturer. For example, a client orders

overall designing, while a different client orders for designing of circuits and

subsequent portions. The designing center 4 periodically reports the design

status to the data-managing center 3, The reporting may be made to cover

either the overall design or per-stage design. After completion ofthe design,

the designing center 4 sends layout data to the data-managing center 3 via

the Internet 2. The data-managing center 3 sends the layout data to the

client 1 via the Internet 2. In this Specification* "layout data" is not limited

to back annotation data, and it refers to data that is produced on the basis of

release data received on a designing center 4 from a client 1 and that is sent

as a design result to the client 1

.

The client 1 checks the layout data by conducting, for example, a

physical delay analysis, and reports the result to the designing center 4 via

the Internet 2. When the check result is acceptable, the designing center 4

sends manufacture data to the data-managing center 3> and the data-

managing center 3 releases the manufacture data to the manufacturing center

5, In this Specification;, "manufacture data" is not limited to mask data, and

it refers to data used in the manufacture in the manufacturing center 5.

The manufacturing center 5 stores the manufacture data in a

manufacture data file 50 f and then starts the manufacturing of the ASICs.

The manufacturing center 5 periodically reports the manufacturing status to

the data-managing center 3, Upon completion ofthe manufacture of the

ASICs, the manufacturing center 5 transports the completed LSI chips to the
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client 1 by means of normal transporting means.

In the above-described example, progress-status information on design,

manufacture, and the like are periodically collected in the data-managing

center 3. Therefore, the client 1 can obtain desired status information by

accessing the data-managing center 3 through the Internet 2. Therefore,

according to the present embodiment, the client 1 and the semiconductor

manufacturer can progress the ASICs production by exchanging information.

Direct Access from Client to Designing Center

In the above-described embodiment, all the client 1 have to do until

the completion of designing is to wait for the layout data to be sent from the

designing center 4. However, depending on the case, the client 1 wants to

check the status ofthe layout data, that is, an interim report from design

tools, prior to the completion of design, and modifies design on the side of

the client 1. Specifically, when the client 1 detects a defect in its design, it

reviews reserved schedules, costs, and the like; and when it finds the defect

to be its own responsibility, it reorders for the ASICs. To allow the

aforementioned checking to be performed, an embodiment can be conceived

in which the client 1 can directly access the designing center 4 via the

Internet 2. According to the embodiment configured in this way, the client 1

can directly send release data to the designing center 4 without the data-

managing center 3 being involved, while the designing center 4 can directly

send layout data to the client 1 but not through the data-managing center 3.

Processing in Second Embodiment

The above description assumes the use ofthe first embodiment.

Basically, the description can be applied to the second embodiment. In the

second embodiment, since the plurality of designing centers and the

plurality of manufacturing centers are provided, the data-managing center 3

I
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selects desired centers, and sends release data and manufacture data to

selected centers. Specifically, after completion ofdesigning, the selected

designing center sends manufacture data to the data-managing center 3, and

the data-managing center 3 sends the manufacture data to die selected

manufacturing center. In order to carry out the above-mentioned selection

of the centers, the data-managing center 3 makes referential access to the

center-operation-status database 60. Alternatively, a manufacturing center to

which the manufacture data is sent from the data-managing center 3 may be

predetermined- In this case, the designing center 4 can directly send design

data to the predetermined manufacturing center without the data-managing

center 3 being involved.

Other Order Modes

As described above, the client 1 can use three order modes to place

orders with a semiconductor manufacturer for ASICs. That is, the client 1

can use the mode for designing and manufacturing, the mode only for

designing, and the mode only for manufacturing. The example cases where

designing and manufacture ordered are illustrated in Fig. 9. Fig* 10 shows

an example case only manufacture is ordered. In the illustrated example, the

client 1 sends manufacture data to the data-managing center 3. The data-

managing center 3 sends the manufacture data, which has been received

from the client 1 , to the manufacturing center 5, According to the received

manufacture data, the manufacturing center 5 manufactures LSI chips, and

transports completed LSI chips to the client L It is noted here that, if a

designing center has a past manufacture experience for an order issued from

the same client 1 , the semiconductor manufacturer retains relative

manufacture data. Therefore, when die retained manufacture data is used for

a new order, the client 1 need not send the manufacture data to the

semiconductor manufacturer.
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Fig. 1 1 shows an example case where the client 1 places orders with a

semiconductor manufacturer only for designing. In the illustrated example,

the data-managing center 3 sends, to the designing center 4, release data

received from the client 1 , After completion of the designing, the designing

center 4 sends delivery data to the data-managing center 3. The data-

managing center 3 sends the delivery data to the client L Thus, the

manufacturing center 5 does not participate the data communication in the

illustrated example.

In addition, a mode can be employed in which a client 1 and a

semiconductor manufacturer closely cooperate with each other. That is, a

mode for joint designing can be employed. Fig. 12 shows an example case

where the joint designing is implemented in accordance with the second

embodiment shown in Fig. 2, Referring to Fig. 12, the client 1 releases

release data to the data-managing center 3, then the data-managing center 3

sends the data to the designing center 41. The designing center 41 carries

out designing according to the release data, and sends an interim design

reportA to the client 1 via the data-managing center 3. The client 1 carries

out design modification in consideration ofthe interim design report A* and

generates an interim design report B, Then, the client 1 sends the interim

design report B to the data-managing center 3, The data-managing center 3

sends the interim design report B to the designing center 42. The designing

center 42 carries out designing according to the interim design report B, and

sends an interim design report C to the client 1 via the data-managing center

3. These steps are repeated to thereby complete final delivery data.

Computer-Aided Design (CAD) Center

In many cases ofASIC manufacture, a semiconductor manufacturer

provides developing tools and developing libraries to a client 1 to progress

development by using common tools. To use the tools, a workstation is

I
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necessary. However, ones of clients 1 posses personal computers but do not

possess a workstation. Also, other ones ofthe clients 1 do not like to

procure expensive commercially available tools. Taking the above into

account, the configuration may be built such that a CAD center is provided

as a part of the data-managing center 3 to thereby provide use environments

for the developing tools and commercially available tools to the clients L In

this case, the client 1 can use the CAD center through the Internet 2.

Databases

Hereinbelow, a description will be made about the various databases

according to the embodiments ofthe present invention.

Cost/Number-of-Days Database

Fig, 13 shows a practical example of storage contents of the

cost/number-of-days database 3 1 . As shown in the figure, ASIC-

manufacture courses are set in correspondence with product types ofASICs

and urgency degrees. Each of the illustrated courses has a cost and the

number ofdays as its attributes. Referring to Fig. 13, it is understood that,

as the urgency is increased as in the order from "Lowest (Special Discount)",

"Second lowest (Discount)", "Regular", "Second-highest"
,
"Highest", the

cost is increased in proportion thereto, but the number of days is reduced in

inverse-proportion thereto. On the other hand, other cases are also provided.

For example, the "Second Lowest (Discount)" course is not set for a product

type A, and the "Highest" course and the "Lowest (Special Discount)"

course are not set for a product type D,

Reservation status database

Fig. 14 shows a practical example of storage contents of the

reservation status database 32. Referring to Fig, 14, an allowable
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reservation quantity is indicated at each of fields designated with the ASIC

product types/courses and LSI-chip completion dates. Numeral "0"

represents that no reservation request can be accepted, and numeral "
1

"

represents that only one reservation request can be accepted. Defaults

(initial values) ofthe acceptable reservation quantities are determined in

consideration ofthe production capacity of a semiconductor manufacturer,

market conditions, and the like. Also, the acceptable reservation quantities

are reviewed according to the design/manufacture status and market

conditions ofa semiconductor manufacturer. In addition, upon receipt of

reservation from a client 1, the acceptable reservation quantity is thereby

reduced; whereas, upon receipt of cancellation for reservation, it is thereby

increased.

Design/Manufacture Status Database

Fig. 15 shows a practical example of storage contents of the

design/manufacture status database 33. Referring to Fig. 15, each row of

clients 1, an order status, a release status, a design status, and a manufacture

status are shown. The column of the order status shows the contents of

orders, and contains items of chip-specific titles "Product Name", "Product

Type", "Course" ("Regular", "Second-highest", or the like shown in Figs. 13

and 14), and "Reservation Date". The column of the release status contains

the items of "Information Type", "Scheduled Date" ofthe release, and

"Completion Date" of the release. The item "Information Type" contains the

type of release information sent from the client 1, such as a logic design

specification, logic design data, circuit design data, layout data, or mask data.

The column ofthe manufacture status contains the items of "Responsible

Manufacturing Center Name", per-step "Scheduled Date", and per-step

"Completion Date". The individual fields of "Scheduled Date" are

determined upon acceptance of reservation. The row including "EFG" as
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"Product Name" contains information relating to an example order mode

only for designing.

Center-Operation-Status Database

Normally, the designing center 4 has a number of designing lines, and

the manufacturing center 5 also has a number ofmanufacturing lines.

Therefore, in view of the capacity, the designing center 4 and the

manufacturing center 5 individually access the data-managing center 3, and

can increase or reduce their designing resources and manufacturing

resources, according to the reservation status and the design/manufacture

status* To implement the above, the data-managing center 3 has the center-

operation-status database 60* Fig« 16 shows a practical example of storage

contents of tihe center-operation-status database 60. In reference to Fig. 16
?

the database 60 has the itemls of"Number of Operating Resources",

"Number ofResources", and "Operation Ratio" for each of designing centers

XI , X2, . . . and each ofmanufacturing centers Yl , Y2 5 Y3 5
.... "Operation

Ratio" is obtained through the division of nNumber of Operating

Resources"/"Number ofResources". The figure shows an example status as

ofApril 1, XXXX (year). Therefore, past experiences are shown in the

fields ofthe period up to March, and the reservation status is shown in the

field of the period from April. Since the designing center XI had operated

at high operation ratios, it increased the number ofresources in March.

Since the manufacturing center Y3 is additionally included in April, no

status is shown in the fields of the period up to March. The low operation

ratio thereof in May indicates that sufficient reservation requests are not as

yet accepted.

One advantage available in accordance with the provision ofthe

center-operation-status database 60 is that manufacture data of a plurality of

products are incorporated and are embodied on a single wafer. In this case,
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the plurality ofproducts may be those collected from different clients L

This implements improvement in integration and efficiency ofmanufacture

by taking the operation statuses in the individual manufacturing centers into

account in the background ofadvancing technological development for

large-diameter wafers* As a result, this improvement allows the

manufacturing cost to be reduced. By making referential access to the

center-operation-status database 60, the data-managing center 3 can thus

make determination with regard to the above-described factors, and can

direct the manufacturing centers to mount a plurality of products on

individual wafers.

Cancellation Database

A case can occur in which, after once issuing a reservation request to a

semiconductor manufacturer for ASIC manufacture* the client 1 wants to

cancel the reservation request for some reasons. To be prepared for such a

case,, a cancellation database may be connected to the data-managing center

3. Fig. 17 shows a practical example ofstorage contents ofthe

aforementioned cancellation database. Similarly to Fig. 13 showing the

cost/number-of-days database 3 1, the figure shows ASIC-manufacture-

reservation cancellation charges in fields ofthe ASIC product types and the

urgency degrees. The number ofdays represents the number of remaining

days in the period up to a scheduled release date. As can be seen from Fig.

17, the cancellation charge varies depending on the number ofremaining

days in the period up to the scheduled release date. Specifically, the smaller

the number ofremaining days, the higher the charge is set, and also, the

higher the price of the product type and the urgency degree, the higher the

cancellation charge is set.
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Insurance Database

A case occurs in which a semiconductor manufacturer recommends

that the client 1 have an insurance to prepare for a redesigning request and

cancellation of a reservation from the client 1 . For this purpose, an

insurance database may be connected to the data-managing center 3, Fig, 18

shows a practical example of storage contents ofthe insurance database that

stores data representing premiums of a redesign insurance and a cancellation

insurance. In the figure, a redesign-insurance premium and a cancellation-

insurance premium are set in fields ofthe product types and the urgency

degrees. As the "Lowest (Special Discount)" course for the product type B 5

the database includes courses for which no insurance premium is set* The

redesign-insurance premium is an insurance premium necessary either for

providing redesign services free of charge or discounting a redesign fee, in

consideration of predetermined times ofredesign services. The

cancellation-insurance premium is an insurance premium necessary for

discounting a cancellation charge when a reservation cancellation occurs. A
semiconductor manufacturer can request the client 1 to pay the

aforementioned insurance premiums.

Per-Client Design-and-Manufacture Historical-Log Database

A per-client design/manufacture historical-log database may be

connected to the data-managing center 3. Fig, 19 shows a practical example

of the storage contents of the per-client design/manufacture historical-log

database* As shown in the figure, the per-client design/manufacture

historical-log database contains a current design/manufacture status and a

past design/manufacture status in fields ofthe clients 1, the product names,

and the product types* Specifically, the data base contains past design and

manufacture order quantities, the numbers ofpast redesign (rework due to

defects) occurrences, past reservation-cancellation ratios, with regard to
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clients 1. Product information data in the column "Current Product" are

stored (registered) in the database upon acceptance of a reservation request,

and they are deleted upon completion of scheduled designing and

manufacturing. Upon determination of a cancellation, an asterisk (*) is

entered in the sub-column "Cancellation" of the column "Current Product."

Upon receipt ofthe payment of a cancellation charge, the product

information data are deleted from the "Current Product'* column. The

"Total" column contains totals ofpast-to-current data corresponding to the

respective fields in the "Current Product" column,

i The data stored in the above-described per-client design/manufacture

t historical-log database is used to adjust service fees. Specifically, a

1 semiconductor manufacturer offers a discount to a client 1 who issues a

large number of orders for designing/manufacturing and to a good client 1

for which the redesign occurrence ratio is low. In contrast, the

semiconductor manufacturer offers a higher redesign insurance premium to

a client 1 for which the redesign occurrence ratio is high. In an extreme case,

a semiconductor manufacturer uses the database to limit reservations, to

disable long-term reservations, and to limit the courses, for example^ to

allow only courses except for the second-highest course.

Revision-Management Database

A revision-management database may be connected to the data-

managing center 3. The revision-management database stores design data

parameters in fields of the clients 1 ? the product types, and the revision

levels of layout data. The design data parameters are data extracted from

layout data, and a client 1 can make examination of the layout, such as delay

analyses, according to the design data parameter* Fig. 20 relates to a

practical example of storage contents of the revision-management database,

where design data parameters are shown with regard to product names AAG

L
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andAAH for a clientAAA1 at fields of the revision levels. When the client

1 has issued an additional order for the manufacture ofASICs, since the

latest revision level thereof is known, a semiconductor manufacturer should

be able to readily manufacture ASICs ofthe known revision level

Therefore, the client 1 need not send relative manufacture data to the data-

managing center 3. When a defect has been caused because of layout data

ofwhich the revision level has been updated, control is performed to

automatically return to the data to that of the previous revision. In addition,

when a request has been received from a client 1 for estimation for, for

example, the performance, the performance can be estimated by using

relevant design data parameters.

Fig. 21 shows a status where execution logs (reports) are input to the

revision-management database. As shown in the figure, the designing center

4 serially registers individual execution logs of steps, which starts with

checking of a release object provided from the client 1 and ends with the

creation ofmask data, into the revision-management database. The

revision-management database is segmented into a revision-management

portion and a know-how portion. In addition to the aforementioned ASIC

revisions, the revision-management portion stores developing tools and

developing libraries. They need to match with those of each semiconductor

manufacturer so that a consistent developing environment is shared on the

sides the client 1 and the semiconductor manufacturer. Therefore, when the

client 1 builds the developing environment on a workstation of its own and

starts on designing, the client 1 sends revision information to its

semiconductor manufacturers. On the other hand, when the semiconductor

manufacturer has received release data from the client 1, the semiconductor

manufacturer sends revision information to the client 1. In addition, when

the semiconductor manufacturer has performed data-update or detects an

occurrence of a defect, the semiconductor manufacturer sends the latest
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revision information to the client 1

,

The know-how portion stores design know-how data in addition to the

above-described design data parameters design data. The semiconductor

manufacturer uses the information stored in the know-how portion to

develop and provide a higher-performance design system to the client 1

.

The design know-how data includes, for example, layout data relative to

design data released by the client 1 , data on usage instances of developing

tools, data on commercially available tools, data on problems caused by

using the commercially available tools, and data on relations between circuit

configurations and the number of days used for realizing the circuit

configurations. Therefore, since the design know-how data can be used to

reflect special factors on estimations of standard performance and schedules,

the estimations are improved in precision. In addition, in an event where an

apparatus using ASICs causes problems in peculiar usage environment

several years later, the client may not have corresponding design data. Even

in this event, the above-described design know-how allows problem-

preventing redesigning to be implemented.

Details on Processing

Hereinbelow, a detailed description will be made about processing

steps according to the second embodiment, with reference to a flowchart

shown in Figs. 22 and 23 . Most portions other than those different from the

above-described first embodiment may be applied to the first embodiment

without modifications.

First, the client 1 inquires ofthe data-managing center 3 about

schedules, costs, and capacity (step Al). In response, the data-managing

center 3 performs number-of-days/cost/reservation-status-reporting

processing (shown in Fig. 24 in detail) (step A2) and sends a response to the

client 1 . Then, the client 1 selects an optimal product type, course, and
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schedule, and issues a reservation request to the data-managing center 3

(step A3). In response, the data-managing center 3 performs reservation-

acceptance determining processing (shown in Fig. 26 in detail) (step 4), and

determines whether the reservation request is acceptable (step A5), in

consideration ofthe processing result. At step A5, if the reservation request

is determined to be unacceptable, the data-managing center 3 issues a

reservation-unaccepted notification to the client 1 (step A6). Upon receipt

ofthe notification, the client 1 reconsiders its reservation request to seek for

alternative reservation conditions (stepA7). As a result, if the client 1

I determines the alternative conditions to be acceptable, it returns to step Al,

J and carries out the steps Al to A6 again. On the other hand, at step 5, if the

reservation request is determined to be acceptable, the data-managing center

3 performs designing-center/manufacturing-center selecting processing

(shown in Fig. 27 in detail) (step A8) s and issues reservation-accepted

notifications to the client 1 and selected designing center and manufacturing

center (step A9) # The client 1 prepares a release object including release

data in the period by a reserved release date (step A10). In the period,

however, since a case can occur in which the release cannot be prepared for

some reasons, determination is made at a release-execution time (step All)

whether the release is possible. Ifthe release is determined to be impossible,

a cancellation notification (step A12) is issued to the data-managing center 3,

In response, the data-managing center 3 performs canceling processing

(shown in Fig. 28 in detail) (step A 13).

At step 11, ifthe release is determined to be possible, the client 1

sends the release object to a recipient ofthe release (designing center in the

present example) (step Bl in Fig. 23), On the basis ofthe release object

received from the client 1, the designing center creates layout data (step B2).

During designing, the designing center reports the design-progress status to

the data-managing center 3 (step B2). Therefore, depending on the

i
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necessity, the client 1 can inquire ofthe data-managing center 3 about the

design progress status (step B8). Upon request from the client 1 or

depending on the necessity, the data-managing center 3 reports the design-

progress status to the client 1 (step B4).

Upon completion ofthe design, the designing center sends a layout

data to the client 1 (step B2). The client 1 verifies the layout data (step B5) 5

and determines whether the layout data is acceptable (step B6). Ifthe layout

data is unacceptable, the client I issues a rejection notification to the

designing center (step B7). The designing center determines whether it can

perform redesigning to meet the conditions of schedules and costs initially

agreed upon (step B8). If it determines the redesigning to be possible, it

returns to step B2, and start the redesigning. A certain number of

redesigning processes can be performed, but it depends on the factors, such

as the product type and the course. At step B8, if redesigning is determined

to be impossible, redesigning processing (shown in Fig, 29 in detail) is

performed in the data-managing center 3 (step B9). At step B6, ifthe layout

data is determined to be acceptable, the client 1 issues an acceptance

notification to the designing center (step BIO). According to the notification,

the designing center creates manufacture data from the layout data (step

Bll), and releases the manufacture data to the manufacturing center (step

B12).

The manufacturing center manufactures LSI chips by using the

manufacture data (step B 13). During the manufacture, the manufacturing

center reports the progress status to the data-managing center 3 (step B13).

Thereby, the client 1 can inquire ofthe data-managing center 3 about the

progress status ofthe manufacture when it desires (step B3). Upon request

from the client 1, the data-managing center 3 reports the progress status to

the client 1 (step B4). When the manufacture is completed, the

manufacturing center transports LSI chips to the client 1 (step B13).
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Details on Routine Processing

Figs. 24 to 30 show detailed flows ofthe routine processing in Figs.

22 and 23.

Fig, 24 is a detailed flowchart ofthe number-of-days/cost/reservation-

status reporting processing (step A2 in Fig, 22). In Fig. 24, the data-

managing center 3 accesses the reservation status database 32, the

cost/number-of-days database 31, the cancellation database, the insurance-

premium database, and the per-client design/manufacture historical-log

database, and reads data out ofthe individual databases (steps CI to C5).

Then the data-managing center 3 performs per-client customizing processing

(shown in Fig. 25 in detail) (step C6), and reports post-customization costs,

number of days, acceptable reservation quantity, cancellation charge, and

insurance premium to the client 1 (step C7).

Fig. 25 is a detailed flowchart ofthe per-client customizing processing

(step C6) shown in Fig. 24. In Fig, 25, for a client 1 subjected to

reservation-restriction, the data-managing center 3 sets each of the

acceptable reservation quantities to zeros for reservation-restriction-target

product types in some or all ofthe courses (step Dl). Concurrently, the

data-managing center 3 sets the acceptable reservation quantities to zeros for

those for which the periods from the current time to the release time are long.

Thereby, the data-managing center 3 disables a long-term reservation to be

made by the client 1 (step Dl). In addition, the data-managing center 3

reduces fees for a client 1 applicable to the conditions that the total design

order quantity, the total manufacture quantity, the design order quantity for

the current product type, the manufacture quantity for the current product

type are large; and the total redesign ratio or the redesign ratio for the

current product type are low (step D2), Concurrently, for a client 1

applicable to the inverse conditions ofthe above, the data-managing center 3

increases the fees (step D2). For a client 1 applicable to the conditions that

i. n...
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the total cancellation ratio or the cancellation ratio for the current product

type is high, the data-managing center 3 increases the cancellation charge

and the cancellation-insurance premium (steps D3 and D4). Concurrently,

for a client 1 applicable to the inverse conditions of the above, the data-

managing center 3 reduces the cancellation charge and the cancellation-

insurance premium (steps D3 and D4). Furthermore, for a client 1

applicable to the conditions that the total redesign occurrence ratio is high or

that the number of redesign times for the current product type is large, the

data-managing center 3 increases the redesign insurance premium (step D5).

Concurrently, the data-managing center 3 reduces the redesign insurance

premium for a client 1 applicable to the inverse condition ofthe above (step

D5).

Fig. 26 is a detailed flowchart of reservation-acceptance determining

processing (step A4 in Fig. 22). In Fig. 26, the data-managing center 3

accesses the reservation status database 32 to judge whether desired product

type, course, and schedule can be reserved (step El). As a result, if the

reservation is impossible (step E2), the data-managing center 3 terminates

the reservation-acceptance determining processing. Ifthe reservation is

possible (step E2), the data-managing center 3 subtracts one from an

acceptable reservation quantity for the corresponding data stored in the

reservation status database 32 (step E3), in order to update the acceptable

reservation quantity. Then, the data-managing center 3 writes the

reservation information to the design/manufacture status database 33 (step

E4)5 and also writes the reservation information to the per-client

design/manufacture historical-log database (step E5).

Fig. 27 is a detailed flowchart of designing-center/manufacturing-

center selecting processing (step A8 in Fig. 22). In Fig. 27, the data-

managing center 3 accesses the center-operation-status database 60, and

reads operation data corresponding to the reserved schedule (step Fl) out of
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the database 60- Subsequently, the data-managing center 3 selects a

designing center and a manufacturing center that can be allocated to the

order, and updates reservation quantities in the corresponding reservation

fields (number of operating resources to be written in the fields under

"Number of Operating Resource" items shown in Fig. 16) (step F2),

Subsequently, the data-managing center 3 writes the names ofthe reserved

centers in the fields ofthe responsible designing center and the responsible

manufacturing center in the design/manufacture status database (step F3).

Fig, 28 is a detailed flowchart of canceling processing (step A13 in

Fig. 22). The canceling processing has three types ofprocessing: automatic

canceling processing (Case 1); canceling processing to handle a canceling

request received from a client 1 (Case 2); and canceling processing to handle

a case where a cancellation charge is paid by a client 1 (Case 3)* In the

automatic canceling processing, the data-managing center 3 accesses the

design/manufacture status database 33, searches for a case where release

data is not yet released from the client 1 even after a scheduled release date

(step Gl), and thereby determines whether data corresponding the case

exists in the database (step G2). If the corresponding data is detected, the

data-managing center 3 adds one to the acceptable reservation quantity of

the corresponding data in the reservation status database 32 (step G3) to

update the quantity, and deletes corresponding data from the

design/manufacture status database 33 (step G4), The data-managing center

3 also enters a mark in the corresponding field ofthe current-product-type

cancellation field in the per-client design/manufacture historical-log

database (step G5), and updates the corresponding cancellation ratio in the

"Total" field in the database (step G6). In addition, the data-managing

center 3 calculates the cancellation charge according to the storage contents

ofthe cancellation database (step G7), and requests the client 1 to pay the

cancellation charge (step G8), On the other hand, when a cancellation
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request is received from a client 1, the data-managing center 3 carries out

the routine from steps G3 to G8, When the cancellation charge is paid by a

client 1, the data-managing center 3 carries out only processing (step G9) to

delete the corresponding data from the "Product Type" column of the per-

client design/manufacture historical-log database.

Fig. 29 is a detailed flowchart of redesigning processing (step B9 in

Fig. 23). First, the data-managing center 3 estimates redesign conditions

(necessary schedules and costs) in accordance with the initial schedule and

costs and the causes for the redesign (step HI). Then the data-managing

center 3 accesses the reservation status database 32 to cancel the initial

reservation, and reserves a possible course that satisfies the redesign

conditions (step H2). Subsequently, the data-managing center 3 accesses the

center design/manufacture status database 33, cancels the initial reservation,

and reserves possible operation centers that satisfy the redesign conditions

(step H3). Then, the data-managing center 3 submits an estimation result

(the course, schedules, additional costs, etc.) to the client 1 (step H4). In

response, the client 1 determines whether to cancel the request for the

redesign reservation (step H5). To cancel the request, the client 1 issues a

cancellation notification (step H6). In response, the data-managing center 3

performs canceling processing (shown in Fig. 28) (step H7). On the other

hand, not to cancel the request for the redesign reservation, the client 1

issues a redesign execution notification to the data-managing center 3 (step

H8). In response, the data-managing center 3 adds one to the number of

redesign times on the corresponding field in the current product column

(step H9), and updates the corresponding field ofredesign occurrence ratio

in the "Total" field (step H10).

Estimation

As can be easily understood from the above description, after the

I i I ) 1 ;
T^^Kk
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client 1 inputs requirements for the costs, delivery, performance, chip sizes,

and the like, the data-managing center 3 totally considers the requirements

ofthe client 1 by accessing and referring to data contained in, for example,

specifications of individual product types, the cost/number-of-days database

3 1, the reservation status database 32, and the design/manufacture status

database 33. As a result, the data-managing center 3 can estimate most

suitable product types, courses, and the like, and can submit the estimation

result to the client 1. On the other hand, when the client 1 submits design

data (data to be used by the semiconductor manufacturer to design the

ordered ASICs), the designing center 4 in the semiconductor manufacturer

can estimate the performance and the areas ofthe chips by using developing

tools. The semiconductor manufacturer can make charge free or can prepare

the estimation to include price-reduction when an order is issued therefor.

In addition, when the client 1 submits the aforementioned design data, the

semiconductor manufacturer can temporarily estimate the performance, the

areas ofthe chips, and the like, in accordance with past design data obtained

through reference to the data in the revision-management database, and can

submit the estimation to the client 1 . Also in this case, the estimation is

handled similarly to that described above.

Fig. 30 is a flowchart of estimating processing to be performed in

response to a request made from a client 1 to the data-managing center 3 for

estimation ofthe ASIC performance. In Fig. 30, first, the client 1 makes an

estimation-information-submittal request to the data-managing center 3 (step

II). In response, the data-managing center 3 notifies a plurality of outlined

estimating methods, and information and costs that are required for each of

the estimating methods (step 12). The client 1 selects desired one ofthe

estimating methods, and notifies the title ofthe selected estimating method

and information necessary for the estimation to the data-managing center 3

(step 13). The data-managing center 3 performs per-estimating-method
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processing (see Fig. 31) (step 14), and notifies the estimation result to the

client 1 . Depending on the necessity, the data-managing center 3 requests

the client 1 to pay a fee for the estimation (step 15). The client 1 receives the

estimation result, and pays the fee for the estimation depending on the

requirement (step 16).

Fig. 3 1 is a detailed flowchart of a first estimating method in the per-

estimating-method processing at step 14 in Fig- 30. In Fig. 31, the data-

managing center 3 selects a product type that satisfies requirements of the

client 1 for the performance according to specifications of various product

types (which are stored in a database (not shown))(step Jl). Thereby, the

data-managing center 3 selects a course satisfying the requirements ofthe

client 1 for the schedule and costs, taking into consideration data on the

corresponding product type which is contained in the reservation status

database 32 and the cost/number-of-days database 3 1 (step J2). In this case,

ifno product type satisfying all the requirements ofthe client 1 can be

detected, the data-managing center 3 detects one or more alternative courses.

Subsequently, the data-managing center 3 presents information on selected

product types and schedules and costs therefor to the client 1 (step J3).

Fig. 32 is a detailed flowchart of a second estimating method in the

per-estimating-method processing at step 14 in Fig. 30, In Fig, 32, from the

data submitted by the client 1, the data-managing center 3 extracts design

parameters that are used for comparison (step Kl). From past data obtained

through access to the revision-management database, the data-managing

center 3 retrieves design parameters proximate to the design parameters

extracted from the data submitted by the client 1, and reads out performance

data therefrom (step K2). The performance data means data of speeds, areas,

and consumption power. The data-managing center 3 modifies the

performance data read out depending on the necessity, and thereby

determines estimated performance values (step K3). This means that5 for
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example, although no data matching the data submitted by the client 1 exists

in the revision-management database, when a plurality of items of data

proximate thereto exist, the mean value of values represented by the

proximate data is used as estimation values,

Automation ofDesigning Center

In general, when the designing processing transfers from one phase to

another phase, it is necessary to manually determine whether to accept or to

reject. When a person in charge is off., the processing is thereby delayed.

Therefore, the processing to be performed in the designing center 4 may be

automated so that interstep losses are eliminated, and design-progress-status

information is automatically submitted to the client L This enables the

client 1 to proceed subsequent processing at its discretion.

In objects to be automated in the designing center 4, it is particularly

important to handle back annotation data. The back annotation data refers to

timing-delay data of signals in an ASIC designed by the designing center 4.

According to the automation arrangement, the designing center 4

automatically executes the steps up to the step of creating the back

annotation data unless a problem occurs* The designing center 4

automatically transmits the created back annotation data to the client 1 via

the data-managing center 3. Concurrently, the designing center 4 notifies

the client 1 of completion in the creation ofthe back annotation data through,

for example, an E-mail system.

The client 1 performs simulation, thereby verifies whether the back

annotation data satisfy specification, and notifies the verification result to

the designing center 4. In this case, the processing is performed such that

the client 1 enters ID information through a web browser and clicks an

"OK" button or a "Submit" button to thereby send the aforementioned

notification to the designing center 4. If the designing center 4 receives an
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acceptance notification for the back annotation data, it automatically

performs mask-data generation and artwork-data verification, and performs

automatic transmission ofthe generated mask data and test patterns to the

manufacturing center 5. The automatic processing described above allows

the prevention of an incidence where the processing is delayed because of

convenience on the side of the designing center 4. On the other hand, ifthe

back annotation data is rejected in quality, the client 1 activates the web

browser and can issue a request to the designing center 4 for redesigning. In

this case, an agreement is preferably established such that no extra fees are

charged for a predetermined number of redesigning operations. Instead of

the web browser, the client 1 may use the E-mail system to add necessary

information such as the ID information and to send the response through the

E-mail system.

As above, although description has been made with reference to the

ASICs, the present invention may be applied to other semiconductor

integrated circuits that are required to be manufactured in close contact

between a client and a semiconductor manufacturer.


